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Description 
OBESITY TREATMENT 

Cross Reference to Related Applications 

[0001] This application claims the benefit of our provisional ap- 
plication U.S. Serial Number 60/320,241, filed June 1, 
2003. 

Background of Invention 

[0002] The present invention relates to the treatment of obesity, 
and more particularly to a gastric restriction device and an 
implantation tool, system and method for peroral implan- 
tation and removal thereof. 

[0003] | n the prior art, one method of treating severe obesity is 

to perform a surgery in which a row of staples S and a ring 
R are placed in or on the stomach to form a pouch A as 
seen in Figs. 1-2. The staples S extend downwardly from 
adjacent the esophageal junction from the top of the 
stomach to the ring R to form one side of the pouch A. 
The ring R restricts the passage of food from the pouch A. 
The food exiting the esophagus enters the pouch A and, 



as it is digested by the stomach acids that can enter the 
pouch A, enters the main volume B of the stomach in a 
delayed manner through the ring R. This prevents the pa- 
tient from eating too much food at one time, and is very 
effective in inducing weight loss. However, the surgery re- 
quires opening the abdominal cavity, an extended hospital 

stay and a risk of surgical complications. 
Summary of Invention 

[0004] The present invention provides a perorally implantable 
and retrievable gastric restriction device. In one embodi- 
ment, the invention provides a food intake-limiting device 
for peroral implantation in the stomach adjacent a gas- 
troesophageal junction. The device includes inner and 
outer elements defining an ingestion chamber with a 
proximal entry opening and a distal exit opening to limit a 
rate of efflux. A plurality of openings are formed in the 
outer element for protrusion of stomach lining to the in- 
ner element. The inner element includes a plurality of re- 
tention members to hold the protruding stomach lining, 
whereby the device is secured to the stomach lining. 

[0005] The inner and outer elements can be nested baskets. The 
openings in the outer element can be formed by a mesh in 
the outer element. The retention elements can be tangen- 



tial spikes. The inner and outer elements are preferably 
rotatable with respect to each other to actuate the reten- 
tion members. The retention members are preferably re- 
leasable. The device can include a distal end ring in the 
outer element, and a proximal end ring in the inner ele- 
ment. The inner and outer elements can be frustoconically 
tapered from a relatively larger proximal radius to a rela- 
tively smaller distal radius. The inner element can have 
mesh openings, and the retention members can have 
spikes tangentially oriented in a plurality of the mesh 
openings. 

[0006] | n another embodiment, the invention provides a device 

having an inner basket nested in an outer basket, a proxi- 
mal entry opening and a distal exit opening to limit a rate 
of efflux, a mesh structure in the outer basket, and a plu- 
rality of spikes mounted tangentially on the inner basket 
adjacent mesh openings in the outer basket. The inner 
basket is rotatable with respect to the outer basket be- 
tween a release position comprising a gap between points 
of the spikes and mesh elements of the outer basket and 
a second position comprising an overlap between the 
points of the spikes and the mesh elements. The device 
can further include a distal end ring in the outer basket, 



and a proximal end ring in the inner basket. The inner and 
outer baskets can be frustoconically tapered from a rela- 
tively larger proximal radius to a relatively smaller distal 
radius. The inner basket can have mesh openings and the 
spikes are preferably tangentially oriented in a plurality of 
the mesh openings. 

[0007] | n another embodiment, the present invention provides a 
food intake-limiting device for peroral implantation in the 
stomach adjacent a gastroesophageal junction. The device 
has an inner basket nested in an outer basket, a proximal 
entry opening and a distal exit opening to limit a rate of 
efflux, mesh openings in the outer basket for protrusion 
of stomach lining into the outer basket, and a plurality of 
spikes mounted tangentially on the inner basket for 
transfixing the protruding stomach lining. The inner bas- 
ket is rotatable with respect to the outer basket to effect 
the transfixation. 

[0008] The invention also provides a tool for peroral manipula- 
tion of the devices described above in the stomach adja- 
cent the esophageal junction. The tool includes, in combi- 
nation therewith, an inner tube slideably and rotatably re- 
ceived in an outer tube, a hub on a distal end of each of 
the inner and outer tubes for releasably engaging a re- 



spective end ring of the outer and inner baskets, a handle 
on a proximal end of each of the inner and outer tubes, 
and a connector for placing a vacuum or pressure source 
in fluid communication with perforations in the inner tube 
adjacent the distal end thereof. 
[0009] The invention also provides a method for peroral implan- 
tation of the intake-restricting devices in a stomach of a 
patient adjacent a gastroesophageal junction using the 
manipulation tool. The method includes (a) securing the 
distal hub of the inner tube in the end ring of the outer 
basket, (b) securing the distal hub of the outer tube in the 
end ring of the inner basket, (c) inserting the inner and 
outer baskets through the mouth and esophagus of the 
patient and positioning them below the esophageal junc- 
tion, (d) applying vacuum to the connector to draw stom- 
ach lining into the mesh openings of the outer basket, (e) 
manipulating the proximal handles to rotate the inner 
basket with respect to the outer basket, transfix stomach 
lining protruding into the mesh openings and fix the bas- 
kets in place, (f) terminating the vacuum application, (g) 
disengaging the distal hub of the inner tube from the end 
ring of the outer basket, (h) disengaging the distal hub of 
the outer tube from the end ring of the inner basket, and 



(i) withdrawing the tool. 
[0010] The invention further provides a method for peroral ex- 
traction of the intake-restricting device implanted in a 
stomach adjacent a gastroesophageal junction of a patient 
using the manipulation tool. The method includes (a) in- 
serting a distal end of the tool through the mouth and 
esophagus of the patient, (b) securing the distal hub of 
the inner tube in the end ring of the outer basket, (c) se- 
curing the distal hub of the outer tube in the end ring of 
the inner basket, (d) manipulating the proximal handles to 
rotate the inner basket with respect to the outer basket 
and open a gap between each point of the spikes and the 
adjacent mesh member, (e) applying pressure to the con- 
nector to disengage stomach lining from the spikes and 
the mesh openings of the outer basket, and (f) removing 
the inner and outer baskets through the esophagus and 

mouth of the patient. 
Brief Description of Drawings 

[0011] pig. 1A generally shows a stomach and the gastroe- 
sophageal junction. 

[0012] pig. IB shows a prior art stapling procedure in the stom- 
ach of Fig. 1A. 

[0013] Fig. 2 is a cross sectional view of the stapling as seen 



along the lines 2-2 of Fig. IB. 
[0014] pig. 3A shows a gastric restriction device implanted in the 
stomach according to one embodiment of the present in- 
vention. 

[0015] pig. 3B is a cross sectional view of the implant as seen 
along the lines 3B-3B of Fig. 3A. 

[0016] Fig. 4A is a perspective view of an outer basket according 
to one embodiment of the invention. 

[0017] Fig. 4B is a perspective view of an inner basket according 
to one embodiment of the invention. 

[0018] Fig. 5 is a side view of the inner basket of Fig. 4B nested 
in the outer basket of Fig. 4A according to one embodi- 
ment of the invention. 

[0019] Fig. 6A is a sectional plan view of the nested baskets of 

Fig. 5 in the release or pre-implantation configuration ad- 
jacent to stomach lining. 

[0020] Fig. 6B is a sectional plan view of the nested baskets of 
Fig. 5 during implantation adjacent to stomach lining. 

[0021] Fig. 7A is an exploded schematic of a manipulation tool 
according to one embodiment of the invention. 

[0022] Fig. 7B is a sectional view of a basket retention element 
according to one embodiment of the invention. 

[0023] Fig. 8 is a schematic view of the manipulation tool being 



used in a patient in combination with the gastric restric- 
tion device according to one embodiment of the invention. 
Detailed Description 

[0024] | n one example of the present invention, the gastric re- 
striction "pouch" is formed by endoscopically inserting a 
device 10 comprising a pair of concentric baskets that are 
attached to the lining of the stomach 12, as best seen in 
Fig. 3. The device 10 functions by forming a gastric an- 
techamber at the gastroesophageal junction that limits the 
volume of food that can be eaten at one time, in much the 
same manner as the prior art stomach stapling procedure. 
The openings in the side walls of the device 10 allow 
stomach acid to digest the food in the antechamber so 
that it is slowly released via an opening in the lower end 
into the main stomach volume. The patient cannot eat 
again until the antechamber empties. 

[0025] As shown in Figs. 4A, 4B and 5, the device 10 comprises 
concentric frustoconical outer basket 14 and correspond- 
ing inner basket 16 nested therein. The baskets 14, 16 
are formed of an open mesh of a biologically inert mate- 
rial such as a metal and/or polymer, or polymer-coated 
metal, and can be rigid or somewhat flexible as long as 
they are not collapsed during the implantation described 



below. The baskets 14, 16 have a distal end with a smaller 
opening and a proximal end with a relatively larger open- 
ing. The device 10 preferably has a volume of about 30 
ml, for example, measuring 4 inches long with a 0.625-in. 
distal end diameter and a 1.25-in. proximal end diameter. 
[0026] The inner basket 16 has a plurality of preferably tangen- 
tially oriented spikes 18 that transfix the stomach lining 
that protrudes through the mesh openings in the outer 
basket 14. The spikes 18 are preferably evenly spaced 
throughout the mesh openings in the inner basket 16, e.g. 
every other mesh opening. The spikes 18 preferably ex- 
tend from one corner or apex of a mesh opening toward 
the opposite corner, but with a gap between the point of 
the spike 18 and the opposite corner of the same mesh 
opening in the inner basket 16. However, the mesh open- 
ings of the outer basket 14, which preferably have the 
same size and longitudinal orientation as those of the in- 
ner basket 16, are radially offset from the mesh openings 
in the inner basket 16 such that the free end of the spikes 
18 lies beneath the wire of the outer basket 14. This in- 
hibits the transfixed stomach lining from working free 
from the spikes 18. In this manner, the inner basket 16 
and the outer basket 14 are firmly secured in nested rela- 



tionship in place in the stomach 12. 

[0027] The baskets 14, 16 can be positioned in the stomach just 
below the esophageal junction using an endoscopic tool 
described in more detail below. During insertion, the 
mesh openings of the outer basket 14 are aligned with 
those of the inner basket 16 so that there is a gap be- 
tween the point of the spikes 18 and the opposite mesh 
corner, as shown in Fig. 6A. Once the baskets 14, 16 are 
positioned in the stomach 12 as desired, a vacuum source 
is applied to the stomach via the endoscopic tool to draw 
the stomach lining S into the mesh openings in the bas- 
kets 14, 16. The inner basket 16 is then rotated with re- 
spect to the outer basket 14, e.g. 5 degrees, to the posi- 
tion shown in Fig. 6B. The rotation of the inner basket 16 
causes the spikes 18 to pierce the stomach lining intru- 
sions and close the gap between the free end of the 
spikes 18 and the mesh junction in the outer basket 14. 
Thus, the baskets are securely affixed to the stomach lin- 
ing and secured in place. The endoscopic tool is released 
from the baskets 14, 16 and withdrawn, leaving the bas- 
kets 14, 16 in place in the stomach 12. 

[0028] a desirable feature of the present invention is that the 

baskets 14, 16 can also be removed endoscopically by re- 



versing the implantation procedure. The endoscopic tool 
is inserted to engage the baskets 14, 16 and rotate the 
inner basket 16 to align the meshes in the baskets 14, 16, 
as in Figs. 5 and 6A, and open up a gap between the fila- 
ments of the mesh and the point of the spikes 18. Air can 
be introduced into the stomach 12 via the endoscopic tool 
to facilitate disengagement of the transfixed stomach lin- 
ing from the spikes 18. The baskets 14, 16 can then be 
removed perorally without surgical intervention. 
[0029] The implantation tool 100 shown in Fig. 7A comprises an 
endoscopic device with a distal camera 102, light source 
104, vacuum connection 106 to vacuum line 108 and 
pressure connection 105 to pressurized gas line 125. An 
inner tube 110 is connected to a first distal hub 112, 
which releasably engages an end ring 114 in the distal 
end of the outer basket 14, and has a proximal handle 
116 for rotating or holding the inner tube 110 (and outer 
basket 14). An outer tube 118 is connected to a second 
distal hub 120, which releasably engages end ring 122 in 
the proximal end of inner basket 16, and likewise has a 
proximal handle 124 for rotating the outer tube 118 (and 
inner basket 16). The vacuum source 106 is in communi- 
cation with the annulus between the basket 16 and the in- 



ner tube 110, e.g. via perforations 126 in the inner tube 
110 adjacent distal hub 112. 
[0030] Basket 14, 16 release means 127 can include cables 128, 
130 in the respective tubes 110, 118 attached to respec- 
tive spring-biased pins in the hubs 112, 120 and manipu- 
lation handles or pulls 134, 136 at the proximal end of 
the tool 100. As best seen in Fig. 7B, in one embodiment 
the release means 127 include pin 132 and spring 138 in 
a radially oriented housing 140. A shoulder 142 limits 
movement of the pin 132 and serves to compress the 
spring 138 for outwardly biasing the pin 132. The end of 
the pin 132 is removably received in a hole 140 formed in 
an inside surface of the end rings 114, 122. Preferably, 
the end of the pin 132 is rounded and the opening of the 
hole 140 is chamfered to facilitate engagement and dis- 
engagement of the hubs 112, 120 in and from the end 
rings 114, 122. 

[0031] The present invention thus allows the implantation of a 
stomach intake-restriction device without surgery, as 
shown in Fig. 8. If desired, the tool 100 can also be used 
to endoscopically remove the baskets 14, 16 by reversing 
the implantation procedure, using stomach inflation with 
air to assist in releasing the stomach lining after reversing 



rotation of the baskets 14, 16. 



